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[57] ABSTRACT 
The invention relates to personal hygiene. Its object is 
an absorbing material consisting of a water-insoluble 
hydrocolloidal polyelectrolyte absorbing a liquid sev 
eral times its own weight, and of an isothiazoline-one-3 
derivative. 

Preferably, this absorbing material also includes a tran 
sition-metal salt and the isothiazoline—one-3 derivative 
obeys the general formula: 

where: 
R is a hydrogen atom or a C1 to C4 alkyl group, 
R’ is a hydrogen atom or a C1 to C4 alkyl group or a 

halogen, 
Y is a hydrogen atom or a C1 to C4 alkyl group. 

The invention applies to using these absorbing materials 
in the manufacture of disposable personal-hygiene arti 
cles. 

12 Claims, No Drawings ‘ 
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ABSORBING MATERIAL CONTAINING AN 
ISOTHIAZOLINE-ONE-3 DERIVATIVE, 

APPLICATION TO PERSONAL HYGIENE AND 
PROCESS FOR MANUFACTURING THIS 

MATERIAL 

The invention relates mainly to the ?eld of personal 
hygiene. 

Its object is an absorbing material consisting of a 
water-insoluble hydrocolloidal polyelectrolyte which 
absorbs an aqueous liquid several times its own weight. 
Another object is the application of this material and 

a manufacturing process for it. " 

STATE OF THE ART 

It is known that urine is originally sterile (except for 
urinary‘ infection) but contaminated the moment it 
leaves the urethra by the perineal ?ora accommodating 
a large number of bacteria of which 80% consist of: 
proteus (50%), klebsiella, pseudomonas, coli. Further 
more, the urine represents an excellent growth substrate 
for these germs. 

Again, menstrual blood, which contains proteins, 
various amines and lipids, also is a culture medium for 
the above-cited bacteria. 

Thus, thanks to the ureases of certain bacteria, such as 
proteus and klebsiella, urea is transformed into ammonia 
in the reaction below: 

The amino acids constituting the proteins also undergo 
a degradation resulting in the formation of ammonia. 
Other bodies, such as the blood lipids, also are trans 

formed into other degradation products as shown be 
low: 

R = fatty acid derivatives 
B = amino alcohol function 

Illustrative fatty acids formed ‘are butyric acid, isobu 
tyric, and isovaleric acids. 
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2 
All these reactions resulting from bacterial activity 

are characterized by resulting into compounds of a 
highly unpleasant odor. 
As regards individuals with urinary and/or fecal 

incontinence and menstruating women, this perineal 
?ora is directly in contact with the body ?uids absorbed 
by the absorbing pad whereby the bad odors are formed 
from the action of the bacteria on these ?uids. While 
possibly just tolerable for a baby, this phenomenon is 
psychologically hard to bear for an adult. 
To eliminate this drawback, it has already been sug 

gested to make use of a bactericidal substance in the 
absorbing pads of menstrual napkins and diapers. 

Thus, French Pat. No. 2,490,093 (Landstingens In 
kopscentral Lic Ekonomisk Forening) describes the 
incorporation, preferably at the surface, of a water-solu 
‘ble copper salt in an absorbing pad consisting of cellu 
lose ?bers. In its ionic form, copper is known for its 
bactericidal and fungicidal properties. 

This procedure, however, entails certain drawbacks. 
The bactericide deposited on the pad attacks the user’s 
skin; this may lead to certain roughness and breaks in 
the skin, and it may even weaken the natural defenses. 

Furthermore, the industrial implementation of that 
process is beset by certain difficulties as it is necessary 
to treat the entire pad surface. 
Moreover, the deposition procedures (powdering, 

subpowdering) amount to a more than trivial danger to 
the personnel. 
The European patent application No. 0 019 371 (Uni 

lever) suggests incorporating a transition-metal ion 
(such as of copper or zinc) into an improved retention 
additive (IRA) which, as denoted by its name, is a body 
incorporated into the absorbing pad in order to improve 
its absorption capacity. An ion bond is set up between 
the anion groups (in particular CO0) and the transition 
metal ion. This bond is sufficiently unstable to allow the 
transition-metal ion to migrate out of the IRA and into 
the pad, and to induce the large proteins to coagulate. 
However, in order to achieve this migration of ions out 
of the IRA, it is necessary to incorporate them in rela 
tively large amounts as about 80% of the COOH are 
neutralized. This represents a drawback in that the ra 
pidity of gelling of the IRA is limited and its absorption 
capacity is lowered. 

It is known, furthermore, that transition metals such 
as copper or zinc are bactericidal, and hence toxic, and 
that toxicologically speaking they should preferably be 
present in very low doses. 
The object of the invention is to offer superabsorbant 

with bacterial activity that can be transmitted to its 
environment consisting of the absorbing pad. One ob 
tains thereby the advantage of eliminating the chance of 
skin irritation before the arrival of the nutrient liquid. 

In present-day language, the expression “superab 
sorbent” is synonymous with improved retention addi 
tive or with material absorbing several times its own 
weight in liquids. 

GENERAL DESCRIPTION OF THE INVENTION 
The invention is characterized in that the absorbing 

material includes at least one isothiazoline-one-3 deriva 
tive of the general formula: 
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R ¢O 

I N' 
R’ s / \ 

Y 

where: 
Y is a hydrogen atom, a linear or branched C1 to C8 

alkyl group, a C3 to C6 cycloalkyl group, 
R is a hydrogen atom, a C1 to C4 alkyl group or a 

halogen, 
R’ is a hydrogen atom, a C1 to C4 alkyl group or a 

halogen. 
As regards its application, the invention is character 

ized in‘that the absorbing material is used as an im 
proved retention additive incorporated into absorbing 
pads for personal hygiene, in particular for diapers for 
babies or incontinent adults, or for menstrual protec 
tion. 
As regards the manufacturing process of the material, 

the invention is characterized in that ?rst at least one 
isothiazoline~one-3 derivative is added to a mixture of 
water and alcohol and then the hydrocolloidal polye 
lectrolyte, whereupon the mixture will be ?ltered. 

Hydrocolloidal Polyelectrolytes 
The water-insoluble hydrocolloidal polyelectrolytes 

absorbing several times their own weight of aqueous 
liquids can be divided into two large types, namely the 
natural polyelectrolytes on one hand and the synthetic 
polyelectrolytes on the other (in particular see U.S. Pat. 
No. 4,043,952). 

‘(1) The natural polyelectrolytes advantageously are 
, selected from the anionic derivatives of starch or cellu— 

' ' lose or dextrane also called polysaccharides. Illustrative 

anionic groups are the phosphate, sulfate, sulfonate, or 
.....carboxyl groups. Preferred anionic groups are the car 
boxylalkyl groups, and in particular the carboxyethyl 
and carboxymethyl groups. Preferably, the anionic 
groups are neutralized employing an alkaline cation 
such as sodium or by a primary, secondary or tertiary 
amine in a proportion in excess of 40% with respect to 
the total number of ionic groups and preferably be 
tween 40 and 85%. As a result, and in a manner known 
per se, the absorption capacity of the polymers will be 
improved. These polyelectrolytes are crosslinked so as 
to render them water insoluble, but obviously without 
changing their absorption capacity. This crosslinking 
may result from forming covalent bonds by esteri?ca 
tion or etheri?cation implemented by diols, dihalides, 
epichlorhydrins as in European Patent No. 0 019 371 
(Unilever NV). Again crosslinking may be achieved 
using transition metals of the following groups in the 
periodic table: III B, IV B, V B, VI B, VII B, VIII B, 
III A, IV A, V A, VI A. Included among them are 
aluminum, zirconium, chromium, titanium, zinc. 

(2)>The homopolymers or copolymers of unsaturated 
carboxylic acids such as the methacrylic or polyacrylic 
acids (in particular see U.S. Pat. No. 4,043,952) or the 
homopolymers or copolymers containing sulfonic acids 
such as those obtained by polymerization of unsaturated 
sulfonic acids. These homopolymers or copolymers also 
are in anionic form, whether totally or partially, and are 
crosslinked by the same means as described in (1). The 
preferred polymers are those including the carboxyl 
groups and especially the polymethacrylic or poly 
acrylic acid. 
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4 
All these polymers absorb between ?ve-fold and 

several hundred-fold their own weight of aqueous liq 
uid, whether it be water, urine, blood, including men 
strual blood. 

Illustratively, methods such as described in German 
Pat. No. 2,702,781 or French Pat. No. 2,305,452 may be 
used to determine the degree of absorption. 
Another important parameter relating to these poly 

mers is their gelling rate. A good polymer must offer 
the least possible gelling time, for instance by the Vor- _ 
tex test (G. Goldstein & M. Pierre, Marketing Technol 
ogy Service Insight 81, Section IX-1-l8, Publication 
Miller Freeman). 

Isothiazoline-one-3 Derivative 

The derivatives described by the general formula are 
known per se, and so are their bactericidal activity. 
The patentability of the invention is not in this al 

ready known biocidal activity, but in the capability of 
these compounds to migrate outside the hydrocolloidal 
polyelectrolyte and to interfere with, if not prevent, the 
spread of the bacteria through the entire absorbing pad 
and thus to prevent formation of bad odors. 
The following patents describe those derivatives and 

their preparation process: 
French Pat. No. 2,139,421 which contains an exhaus 

tive list of the isothiazoline-one-3 derivatives; 
U.S. Pat. No. 3,517,022 which describes the prepara 

tion and the biocidal properties of the isothiazoline 
one-3 derivatives; _ 

and also U.S. Pat. Nos. 3,544,480; 3,761,488; French 
Pat. No. 2,398,505. _ 

Among the derivatives of the general formula, those 
will be preferred where, within the formula: 
Y is a hydrogen atom of a C1 to C4 alkyl group 
R is a hydrogen atom of a C1 to C4 alkyl group 
R’ is the same as before 

and, preferably too, those of a general formula wherein: 
Y is a methyl group 
R is a hydrogen atom 
R’ is a hydrogen atom or a halogen or a methyl 

group. 
In particular, the halogen can be chlorine or bromine. 

In order to achieve improved bactericidal activity 
while keeping the migratory properties of such deriva 
tives, preferably the absorbing material includes at least 
two derivatives, one (A) obeying the general formula 
wherein R’ is a halogen, such as chlorine, and prefera 
bly of the following formula: 

R being a hydrogen atom or a C1 to C4 alkyl group, 
Y being a hydrogen atom or a C1 to C4 alkyl group, 
Hal preferably being chlorine. 
While the other (B) obeys the general formula 

wherein R’ is a hydrogen atom, a C1 to C4 alkyl group, 
and preferably of the following formula: 
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R 40 

I N 
R, S/ \ 5 

Y 

R‘ being a hydrogen atom or a C1 to C4 alkyl group, 
Y being a hydrogen atom or a C1 to C4 alkyl group, 
R being a hydrogen atom or a C1 to C4 alkyl group. 10 
Preferably the ‘absorbing material includes the two 

following derivatives: 

F4 ~ JFK is N v N 
/ \ 5/ Cl 5 

Me Me 

H 

which are known by the of?cial designations below: 20 
A-chloro-5-methyl-2-isothiazoline-one-3 
B—methyl-5-methyl-2~isothiazoline-one-3 
The mixture of these products is sold by the Ameri 

can ?rm of Rohm & Haas under the brand name KA 
THON C.G. ® which contains about 1.5% of the iso- 25 
thiazoline-one-S derivatives (1.2% of A and 0.3% of B) . 
and 98.5% of inert material by weight. 

Preferably, as regards the absorbing materials con 
taining the (A) and (B) derivatives, the molar ratio of 
these two compounds is between 0.5 and 8. ' 30 
Even though it is possible to incorporate the iso 

thiazoline-one-3 derivative over a wide range of pro 
portion by weight with respect to the polyelectrolyte 
without thereby transcending the scope of the inven 
tion, preferably the absorbing material shall contain a 
proportion by weight of the isothiazoline-one-3 deriva 
tive with respect to the polyelectrolyte which is be 
tween 1.5 and 750 ppm and better yet between 7.5 and 
450 ppm, and best between 10.5 and 150 ppm. 
As already described above and as is signi?cant in the 

invention, the isothiazoline-one-3 derivatives migrate 
outside the polyelectrolyte. It was found it is entirely 
feasible and even desirable that the material also in 
cludes a transition metal known for its coagulating and 45 
bactericidal properties, preferably copper or zinc. 
These ions can be present as halides or as organic 

salts. A description and an exhaustive listing will be 
found in French Pat. No. 2,490,093. 

Halides, however, are preferred. 50 
Surprisingly, this allows reducing the amount of the 

isothiazoline-one-3 derivative which is required, a 
highly signi?cant development with regard to toxicol 
ogy; and, furthermore, whereas the isothiazoline-one-3 
derivative migrates, the metal ion remains within the 55 
polymer whereby further improvement in bactericidal 
coverage is assured. Additionally, the gelling rate is 
increased. ’ 

Preferably, the ratio by weight of the isothiazoline 
one-3 derivative to the salt of a transition metal shall be 60 
between 0.012 and 0.018. 
When these absorbing materials of the invention are 

spread in the form of grains or powder in the absorbing 
pads in known proportions to achieve adequate absorp 
tion, they will eliminate the odors of which the origin 65 
was discussed in the preamble. 
The absorbing material of the invention is prepared at 

room temperature preferably using a mixture of water/ 

6 
methanol or water/ethanol in proportions between 
80/20 and 90/10. 
When the absorbing material includes a salt of a metal 

ion, it will preferably be incorporated before the iso 
thiazoline-one-3 derivative. ' 

The absorbing material is inserted in known manner 
into the pad in several ways, among which: 

continuous or discontinuous deposition between two 
plies of ?uff (de?bered cellulose). A particularly 
interesting variation of this procedure is illustrated 
in patent application PCT No. 79100120. 

mixing with the ?uff. This ?uff then is sandwiched 
between sheets of cotton wool or non-woven mate 
rial. 

EXAMPLES 

All tests were performed with the isothiazoline-one-3 
compounds obtained by mixing the two derivatives 
below: 

A-chloro-S-methyl-2-isothiazoline-one-3 
B--methyl-5-methyl-2-isothiazoline-one-3 

(KATHON C.G. by Rohm & Haas). 

EXAMPLE 1 

Generalized Process For Making Absorbing Material 
Containing KATHON CG. and Copper in Ionic Form 

The metal ion in the form of cupric chloride is added 
to a mixture (80/ 20) of methanol/water, next KA 
THON CG, and lastly the polyelectrolyte are added. 
The proportions by weight are as follows: 

polyelectrolyte 100 
KATHON Q6. 1.5 
CuCl; 3 

Following ?ltration, the polymer powder associated 
with the other two compounds is recovered. The meth 
anol'v is recycled. 

EXAMPLE 2 

Gelling Rate 
The three polyelectrolytes below were tested: 
A—-polycarboxyl starch known as the SANWET 

brand of the Sanyo company. 
B-—an alkaline metal polyacrylate known as the 
AQUAKEEP brand of the Seiteettsu company. 

C—-carboxymethyl starch known as the AKUCELL 
brand of the Akzo company. 

Carrying out the so-called Vortex test (see descrip 
tion of the polyelectrolytes), the following results are 
obtained concerning the gelling rates (in seconds): 

Urine Blood 
100 cc l00 cc 

2 g of B ' 3" 26" 
with KATHON CG. + 2.5" 19" 
Cu + + 

4 g of C 19" 120" 
with KATHON CG. + 16.5" 57" 
cu+ + 

This shows in very surprising manner that the presence 
of the two bactericidal compounds substantially im 
proves the gelling rate. 
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EXAMPLE 3 

Migration of the Bactericides 

By Zone Inhibition 
A certain amount of the product to be tested is depos 

ited on paper disks which are placed on agar seeded 
with a speci?c microorganism (for instance, pseudo 
mones oleoverans). The Petri dishes are refrigerated for 
24 hours and then placed in the drying cabinet for 18 
hours at 30° C. Following incubation, the total diameter 
of the inhibition zones that emerged is measured. 

' ‘ Inhibition 

Tested Products Zone Corresponding 
Amounts Deposited Per Disk Diameter Amount of KATHON 

B 3.3 mg 18 mm 0 
B + Cu++ 3.3 mg’ 18 mm 0 
5% Cu C12 
B + 5 mg 29 mm 0.37 g 
KATHON C6. 10 mg 34 mm 0.63 g 

15 mg 39 mm 0.96 g 
20 mg 42 mm 1.24 g 

B + 5 mg 28 mm 0.33 g 
KATHON CG. + 10 mg 34 mm 0.63 g 
Cu++ 15 mg 38 mm 0.88 g 
5% CuClz 20 mg 40 mm 1.05 g 

EXAMPLE 4 

Measuring Odor Strength 
A sample of persons undergoes the three test series 

below: 
determination of the concentration at the detection 

threshold (T.C.) of an odorous product (Steiger 
Chem. Tech., Vol 1, Apr. 1971), 

establishment of the reference curve using various 
samples containing multiples of the threshold con 
centration, 

determination of the activity of the bactericide by 
evaluating the odor strength stated in T.C. units. 
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The test of this example is carried out on a seriesv of 40 
menstrual napkins containing the IRA A with 0.1 or 
0.15% of KATHON CG. and with 0.2% of CuCl; by 
weight with respect to the napkin. A control test also 
was carried out. 

7 ml of beef blood is deposited per napkin plus 1 ml of 45 
a bacterial suspension which was prepared by mixing: 

1 ml of a 24-hour culture of pseudomonas aeruginosa 
1 ml of a 24-hour culture of escherichia coli 
0.8 ml of a 48-hour culture of klebsiella pneumonia 
5 ml of a 48-hour culture of proteus mirabilis 

Next, each napkin is placed in the polyethylene bottle, 
then made to incubate for 15 hours at 30° C. The mea 
surement of the odor strength is made under the same 
conditions. 
The following results are obtained: 

KATHON C.G. at 0.10% 4 
KATHON C.G. at 0.15% 1 
Control (no bactericides) 6 

EXAMPLE 5 

Finished-Product Test 

Diapers containing modi?ed (5% of Cu++ and 2% 
of KATHON) IRA B (AQUAKEEP) were worn for 
12 hours by the incontinent. A control lot without mod 
i?ed IRA was tested in parallel. After 12 hours, olfac 
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8 
tory measurement and pH measurement of the urine of 
the diaper were performed. 

Results: Untreated IRA Treated IRA 

Number of tested diapers 43 56 
Number of odorous diapers 14 0 
Average pH 8.5 7.3 

Accordingly, the presence of bactericides on the IRA 
substantially decreases the appearance of malodorous 
products and restricts the increase in urine pH so as to 
reduce the urine’s irritation powers. 

I claim: 
1. An absorbent article comprising a continuous ma 

terial and a second material incorporated in said contin 
uous material, said second material including a water 
insoluble, hydrocolloidal polyelectrolyte capable of 
absorbing an aqueous liquid several times its own 
weight, said polyelectrolyte having an isothiazoline 
one-3 derivative of the general formula: 

wherein 
Y is a hydrogen atom, a C1 to C3 linear or branched 

alkyl group, or a C3 to C6 cycloalkyl group, 
R is a hydrogen atom, a C1 to C4 alkyl group or a 

halogen, and 
R’ is a hydrogen atom, a C1 to C4 alkyl group or a 

halogen, 
in contact therewith, said absorbent article being con 
structed and arranged for application to a human’s anat 
omy for purposes of personal hygiene. 

2. The article of claim 1 wherein said isothiazoline 
one-3 derivative is a mixture of at least derivatives A 
and B and wherein in derivative A, R’ is a halogen and 
in derivative B, R’ is a hydrogen atom or a C1 to C4 
alkyl group. 

3. The article of claim 2 wherein said derivatives A 
and B have the structures - 

4. The article of claims 2 and 3 wherein the molar 
proportion of A/B is between 0.5 and 8. 

5. The article of claim 1 wherein the isothiazoline 
one-3 derivative is present in a proportion by weight of 
between about 1.5 and 750 ppm with respect to said 
polyelectrolyte. 

6. The article of claim 5 wherein the isothiazoline 
one-3 derivative is present in a proportion by weight of 
between about 7.5 and 450 ppm with respect to said 
polyelectrolyte. 

7. The article of claim 1 wherein the isothiazoline 
one-3 derivative is associated with the salt of a transi 
tion metal. 

8. The article of claim 7 wherein the transition metal 
is selected from copper and zinc. 
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9. The article of claim 7 or claim 8 wherein the ratio 
by weight of the isothiazoline-one-3 derivative to the 
salt of a transition metal is between 0.012 and 0.018. 

10. The article of claim 1 wherein the article is a 
diaper for babies or incontinent adults, or a menstrual 
napkin. 

11. A process for forming said second material of 
claim 1 wherein said isothiazoline-one-3 derivative is 

5 

15 

25 

35 

45 

55 

65 

10 
added to a mixture of water/alcohol with proportions 
between 80/20 and 90/ 10, then the hydrocolloidal poly 
electrolyte is added, followed by filitration. 

12. The process of claim 11 wherein a salt of a transi 
tion metal is added before the hydrocolloidal polyelec 
trolyte is added. 

* Ill * * * 


